Aim Providing an overview of the neuropsychological tests used in Italian memory clinics (defined as Centers for Cognitive Disorders and Dementias-CCDD in Italy) for the diagnosis of cognitive disorders and dementias. Methods A total of 501 CCDD, out of all 536 active CCDD, were surveyed between February 2014 and August 2015 to verify the characteristics of the centres who performed a comprehensive neuropsychological assessment (NPA), defined as the administration of at least one test for verbal and visual episodic memory, attention, constructional praxis, verbal fluency and executive functions (minimum core tests-MCTs), as part of the diagnostic process. results A total of 45.7% of Italian CCDD performed a comprehensive MCT as part of the diagnostic process. The logistic regression model showed that the probability of including at least one psychologist in the team was higher in the CCDD that reported using a comprehensive NPA (OR 4.55; 95% CI 2.92 to 7.1), that CCDD in Southern Italy had a lower probability of using an MCT (OR 0.56; 95% CI 0.35 to 0.89) and that the use of an MCT was higher in university/Institute for Scientific Research and Healthcare CCDD (OR 10.97; 95% CI 3.85 to 31.25) . Conclusion Almost half of the CCDD administered a set of MCTs; while the remaining centres only performed few tests or screening procedures. The neuropsychological tests used in Italian CCDD were comparable with those used in other European countries. Performing a comprehensive NPA remains the best way to assess and monitor cognitive deficits over time, thus further debate on the current status of NPAs in clinical practice is needed.
IntroduCtIon
Cognitive testing is consistently considered as extremely relevant in the diagnosis and follow-up of patients with dementia.
International guidelines 1 2 specifically address its use in addition to clinical investigation-the so-called incremental validity. 3 A neuropsychological assessment (NPA) is aimed at defining the severity of dementia, but also at confirming a diagnostic hypothesis. Once dementia is diagnosed, a simple 'omnibus' test (eg, Mini-Mental State Examination-MMSE and Milan Overall Dementia Assessment-MODA) can provide a deterioration score, which is useful for the clinical monitoring over time. 4 However, in case of patients with subtle cognitive complaints but maintaining normal daily life activities, possible preclinical impairments can only be detected through a comprehensive NPA. The specific tool to be chosen in each case can vary (for a review, see ), but it should always be proven to have strong psychometric properties.
Several attempts were made, over the years, to harmonise and uniform cognitive assessment in dementia. The Consortium to Establish a Registry for Alzheimer's Disease (CERAD) was created in 1986 by the National Institute of Aging (NIA) to standardise the procedures for the evaluation and diagnosis of patients with Alzheimer's disease (AD). The neuropsychological battery proposed by CERAD includes tests for verbal fluency and naming, the MMSE, word list recall and recognition, constructional praxis and recall of constructional praxis. The word list recall test, in particular, was found to be the best in distinguishing between patients with AD and healthy controls. 6 In 2009, the AD Center strengths and limitations of this study ► The main strength of this survey is the inclusion of a large and representative number of Italian memory clinics (defined as Centers for Cognitive Disorders and Dementias -CCDD in Italy) based on the whole national territory. ► The study provides an overview of the frequency of use and the availability of neuropsychological assessment and can be of support in understanding the functioning of Italian CCDDand the type of NP tools used in clinical practice to assess people with cognitive complaints. ► A limitation of the study is its being based on data from self-reported questionnaires, administered to health professionals in charge of enrolled CCDDs which could potentially over-estimate the actual scenario.
Open Access (ADC) programme of the NIA carried out a survey to gather data on assessment practices, including tools for the evaluation of the cognitive domain. The study designed a brief cognitive battery, to be used in ADCs. 7 However, as the authors pointed out, the battery resulted as appropriate for a first evaluation, but it did not prove as an adequate substitute for a comprehensive NPA. Moreover, it did not result as an adequate tool to detect subtle impairments as compared with the CERAD battery. 8 As for Europe, the European Federation of Neurological Societies task force performed a survey on the neuropsychological tests used to detect dementia in 25 countries, with the objective of harmonising their use across these countries. 9 The survey identified 213 different tools, pointing out that not all of them were validated in each country. Specifically, 18-21 countries reported using verbal memory tests, but only the tests used in 11-14 of these countries were validated. These findings highlighted the critical issue of the psychometric solidity of the tools used in clinical practice and their reliability. It also underlined a difficulty in selecting which tests are to be used for the assessment and diagnosis of dementia, due to differences in the cultural context, in clinical and research practice and in healthcare policies.
Further recommendations were recently proposed for a comprehensive NPA, 10 11 as it may work as a good predictor of progression from subtle impairments to AD. These recommendations pointed out the need of exploring the major cognitive domains-episodic memory, constructional praxis, attention, verbal fluency and executive functions (table 1).
the Italian scenario Italy is structured in 18 regions and two self-administered provinces, and its National Health System (NHS) is organised at national, regional and local levels. At a national level, the Ministry of Health, supported by several specialised agencies, establishes the basic principles and objectives of the health system, defines the core health services to be guaranteed across the country and distributes to each region its quote of national funds. Regions are substantial self-administered in defining the structure of their local health systems and are responsible for organising and delivering healthcare. At a local level, public and community health services and primary care are directly delivered by local health authorities (Aziende Sanitarie Locali -ASLs), whereas secondary and specialised care is either directly delivered by ASLs or accessible through public hospitals or accredited private structures.
The diagnosis, treatment and support of people with dementia within the Italian NHS are currently managed by different health and social health services. Memory clinics are defined, within the Italian NHS, as Centers for Cognitive Disorders and Dementias (CCDD) and can be based in public, territorial, outpatient services, hospitals or university hospitals or Institute for Scientific Research and Healthcare (ISRH). The team of healthcare professionals involved in these centres includes neurologists, geriatricians and psychiatrists, and financial support is provided by the NHS. CCDD are specifically dedicated to the assessment, diagnosis and management of dementias and are entitled to prescribe specific pharmacological treatments for AD (ie, donepezil, rivastigmine, galantamine and memantine) and/or behavioural and psychological symptoms of dementia (ie, antipsychotic drugs) based on the diagnosis and the treatment plan. In 2000, a first survey of all Italian CCDD was performed within the Cronos study, a project implemented by the Italian Ministry of Health and the Italian National Institute of Health, that identified about 500 memory clinics in Italy. Two more surveys, one performed in 2002 and the second in 2006, aimed at identifying and characterising the activities carried out by memory clinics. Their objective was to acknowledge the importance of the role of memory clinics in the diagnosis and treatment of people with dementia, but also to assess the wide variability in their distribution and characteristics at a regional and local level. 13 14 The 2002 survey showed a wide variability between memory clinics, in both the type of cognitive tests adopted and their use. About 50% of memory clinics declared to perform an NPA, but such a percentage was probably overestimated due to an unclear definition of 'what' an NPA should actually be. The Alzheimer's Disease Assessment Scale-cognitive subscale (ADAS-cog) resulted to be the most frequently used tool, despite it being proven as useful for the monitoring, but not for the diagnosis of dementia. On the other hand, only 5.6%-18% of the structures reported using a test for episodic memory, attention and/or language. The study highlighted two main issues: (1) a higher probability of misdiagnosis in the memory clinics that did not use an NPA and (2) a need to improve the psychometric properties of some of the adopted tools. In 2008, Bianchi and Dai Prà 15 published a review of all Italian normative studies published from 1987 to 2007 and provided new standards to choose the best tools to be used in clinical practice. The results of the review support the use of short batteries to test patients with advanced dementia and to administer a core assessment of episodic memory to subjects in the preclinical stages of the disease.
The Italian 'National Dementia Plan' (NDP), in 2014, redefined the existing memory clinics renaming them as CCDD, but maintaining their central role in the network of healthcare and social care services and recognising the need to reorganise services for dementia in integrated care pathways. 16 The Italian National Institute of Health (INIH) actively participated in the development of the NDP and was also entrusted, within the 2013 programme of research actions of the National Centre for Disease Prevention and Control, funded by the Italian Ministry of Health, with the management of the national project: 'Survey of the social and health services dedicated to dementias and creation of a specific website: Observatory for dementias'.
A new survey was conducted in 2015, 17 as part of this project. The methodology and methodological issues of the survey are reported in a dedicate publication. 17 This study had the objective of describing the use of neuropsychological tests for the diagnosis of cognitive disorders and dementia within the Italian CCDD and to investigate the possible relationship between the use of these tests and the presence or absence of a psychologist in the multidisciplinary teams working in CCDD.
MAterIAls And Methods surveyed services
A total of 536 CCDD were surveyed from February 2014 to August 2015 at a national level. The methodology used to carry out the survey of all health and social services currently available in Italy for people with dementia is reported in a dedicated paper. 17 A list of all CCDD was obtained contacting designed representatives from each Open Access region, as these structures are heterogeneously distributed across the territory. 17 The survey was included in action 1.2 of the objective 1 of the Italian national plan of dementia. 16 No ethical approval or informed consent was used as all respondents were public institutions, and all questions were about services' activities.
survey questionnaire A standardised form, designed to identify structure, process and outcome indicators, was used to gather information on the type of NPA tools and the clinical scales, tests and batteries used in CCDD, for the diagnosis and assessment of dementias.
Information on the presence of a psychologist in the staff, on the type of service (eg, part of a hospital, territorial or university structure or an ISRH), on the overall percentage of patients assisted per year and on the proportion of patients who receive a comprehensive NPA was also included.
The questionnaire was administered to all health professionals in charge of enrolled CCDD. The completed forms were collected through a specifically designed online platform, and data were exported for statistical analyses (see online supplementary data).
Minimum core tests
Neuropsychological tests were classified according to the cognitive and functional domains they investigated. Based on compendia of cognitive testing 18 19 and the recommendations from the Italian Neuropsychological Society (INS), 20 the following categories were defined: (1) screening test, (2) batteries for global assessment, (3) tests for memory, attention, executive functions, constructional abilities and (4) emotional status and behaviour. Naming tests were categorised separately from semantic fluency tests, due to their validation studies being of low quality.
To verify the use of a comprehensive NPA in the diagnosis of cognitive disorders and dementia, we identified a minimum core test (MCT). We defined as MCT an essential set of tests for the evaluation of the main cognitive functions, including at least one test for each of the following cognitive domains: both verbal and visual episodic memory, attention, constructional praxis, verbal fluency and executive functions. A set of test meeting these requirements, in fact, according to the compendia and the recommendations from the Italian Neuropsychological Society (INS), 18 19 would allow a CCDD to detect both the presence of subtle cognitive impairments and different patterns of dementia.
All tests, batteries and clinical scales that are currently validated in the Italian population were listed and included in the survey questionnaire with the objective of collecting data on the neuropsychological tests routinely used in Italian CCDD for the diagnosis of dementias (table 2) .
statistical analysis
The frequency of the use of neuropsychological tests for the diagnosis of dementia was calculated and reported as percentages. A Χ 2 test was used to compare the number of services reporting the use of MCT.
A regression logistic model was also designed to assess the association between the use of a minimum core of neuropsychological tests, the geographical distribution and type of CCDD and the presence of at least one psychologist in the staff. ORs and their 95% CIs were calculated within the model. P values lower than 0.05 (5%) were considered as statistically significant. All statistical analyses were carried out using the Statistical Package for the Social Sciences (SPSS V.23.0). Table 4 reports data on the use of NP tools in Italian CCDD. The results from the present survey (2015) were also compared with the results from the 2002 survey.
A total of 229 (45.7%) of the included CCDD reported using a comprehensive NPA for the diagnosis of dementia, meeting the criteria for the MCT (table 5) .
Of the 229 CCDD that reported using an MCT, 81.7% included a psychologist in the team (table 5). The majority of services that used an MCT were based in Northern Italy (55.5%) and were hospital services (60.3%), whereas the lower frequency of services using an MCT was reported in Southern Italy and the Islands (25.3%) (table 5). 
Open Access
The logistic regression model showed that the probability of including at least one psychologist in the team was higher in the CCDD that reported using a comprehensive NPA (OR 4.55; 95% CI 2.92 to 7.1). The model also showed that CCDD in Southern Italy had a lower probability of using an MCT (OR 0.56; 95% CI 0.35 to 0.89) and that the probability of using an MCT was higher in Open Access university/ISRH CCDD (OR 10.97; 95% CI 3.85 to 31.25) (table 6) .
dIsCussIon And ConClusIon
The present survey provides an overview of the use and the availability of NPA in Italian CCDD. Some previous studies gathered information on the tools used to assess and diagnose dementia, but they either included a limited number of centres 21 or involved only representatives of national neurological associations. 9 Our study specifically focused on healthcare centres that directly manage people with dementia with the objective of describing the approach to cognitive testing in patients with dementia within the public national health system.
The first, relevant finding was a considerable difference between the 2002 survey and this survey in both the type of tools adopted and their use. Some of the tools were used much more sporadically due to either their low sensitivity (eg, visual memory) or their inadequacy in identifying dementia (Wechsler Adult Intelligence Scale-Revised). Some other tools, instead, are now considerably less widespread (eg, ADAS-cog) as they were introduced in clinical practice due to their diffusion as an outcome measure in clinical trials on cholinesterase inhibitors. On the other hand, a considerable increase was observed in the use of some key tools for the early diagnosis of dementia, such as tests for episodic memory, phonemic and semantic fluency, executive functions and constructional abilities.
This might be explained by a progressive increase in the number of available cognitive tests between the year 1987, when the Study of Standardisation by Spinnler and Tognoni 22 was published and the year 2000, when the Italian memory clinics were created. About 49 studies were carried out during these 13 years and 64 in the following 10 years. This caused a progressive shifting from 'historical' tests (eg, the WAIS scales) to new tests specifically designed to target the demographical changes of the population, and the trend is still ongoing (see Barletta-Rodolfi et al 20 )
. When comparing results from this survey with data from other European countries, 9 no substantial differences were observed in the type of tests used. All cognitive domains resulted to be assessed in a quite homogeneous way, despite a degree of variability in some tools (eg, in language and verbal memory). However, two specificities emerged. First, the tests aimed at assessing abstract thinking (eg, Raven's Progressive Matrices) resulted as widely used in Italy, while their use seemed to be much less frequent in other European countries. Second, all tests used in Italian structures were validated on the Italian population and thus resulted as having good psychometric properties.
Results from the survey showed also that the majority of CCDD administering an MCT included at least a psychologist in the team. About 46% of the centres offered an MCT, with significant differences between the centres in Northern Italy and the centres in Central and Southern Italy. The CCDD in Northern Italy seemed to have a better profile, whereas the CCDD in Central and Southern Italy seemed to have similar organisational characteristics. The importance of including an operator specifically trained to administer NPA tools was first highlighted in 1985, when the American Psychological Association defined and detailed the required standards for neuropsychological examiners. 23 Italy included these requirements within the expertise of professional psychologists (l. 56/89; DM 24/7/2006). However, uncertainties still exist on who can do what. Moreover, any health professional who administer NP tests should be specifically trained, and a constant interaction between neuroanatomical specialties and cognitive and clinical psychology should be maintained when interpreting the results from any type of NP test.
Results from the present survey also showed that more than half of the included CCDD based their screening procedures mainly on the administration of rough cognitive (eg, MMSE) and functional ( 24 The NINCDS-ADRDA criteria were then revised by the NIA, 25 due to the need to clearly discriminate AD from either other conditions leading to dementia (eg, frontotemporal dementia and primary progressive aphasia) or non-amnestic forms of AD. The core clinical criteria for a diagnosis of all-cause dementia require the presence of cognitive or behavioural symptoms involving at least two cognitive domains among memory, judgement, visuospatial abilities, language and behaviour. The new criteria to define a diagnosis of probable AD also require an either amnestic or non-amnestic significant initial cognitive deficit and, in case of a non-amnestic AD, concomitant linguistic, visuospatial and executive dysfunctions.
Therefore, the NPA needs to quantify the deficit, but also to define a pattern of scores that can provide a diagnostic clue on the possible aetiology, considering that cognitive functions depend on neural network involving different brain areas. 26 A recent review highlighted that mild cognitive impairments may be undetected by simple mental status examination and brief screening tests. 27 28 Short cognitive tests, however, are still widespread in clinical practice, in particular in countries where healthcare policies are defined based on their cost-effectiveness and specifically, on the costs of tools and instruments, Open Access the time needed to administer them and the costs related to misdiagnoses (false positives and/or false negatives).
This kind of tests is currently being promoted by some international programmes to optimise the cognitive screening in primary care, 29 30 where the prevalence of undiagnosed cases is high. 4 However, CCDD, that are designed as second-level/third-level referral units, should use this type of tests as part of the clinical examination and in the monitoring over time of already diagnosed patients, rather than adopt them as diagnostic tools, considering their intrinsic limitations (for a review, see Brown 31 ). A comprehensive NPA, thus, is currently the best way to assess and quantify cognitive deficits 26 and should be the minimum requirement for the diagnosis of dementia.
The main strength of this survey is the inclusion of structures based on the whole national territory. This study can be of support in understanding the functioning of Italian CCDD and the type of NP tools used in clinical practice to assess people with cognitive complaints. This is an extremely relevant issue, considering also that potentially disease-modifying treatments are currently under development, that will require more sensitive neuropsychological measures for the early identification of cognitive disorders and dementia.
The main limitation of this survey is its being based on self-administered questionnaires, thus potentially overestimating the scenario. The misuse of NP tests could prevent a homogeneity in the evaluation criteria and the comparability of data from different CCDD.
The number and type of tests used in the diagnostic process of dementia should follow recommendations from the Italian Neuropsychological Society included in the national guidelines, thus closing the gap between cognitive neurosciences and public health.
The external validity of our results refers to all Italian CCDD (501 out of all the 536 active CCDD were surveyed). This information can also be useful to compare the use of neuropsychological tests between memory clinics from different countries.
